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2 N umerous studies (1-6) have systematically examined the metabolic alterations that occur in middleaged patients with type 2 diabetes. These studies have found that when compared with age-and weight-matched control subjects, patients with type 2 diabetes have increased fasting hepatic glucose production, impaired glucose-induced release, and resistance to insulinmediated glucose disposal. Diabetes is common in the elderly (7), but few studies (8 -10) have examined the metabolic changes that occur in elderly subjects with diabetes. Recently, we compared metabolic changes in obese middle-aged and elderly control subjects and patients with diabetes (10). We now report our findings in lean middle-aged and elderly control subjects and patients with diabetes.
RESEARCH DESIGN AND
METHODS -This study was conducted in middle-aged and elderly control subjects and patients with type 2 diabetes ( Table 1) . Control subjects and patients with diabetes were recruited as previously described (10). Data on 15 elderly control subjects and 10 elderly patients with diabetes has been published previously (9). Each subject underwent a glucose tolerance test, a hyperglycemic glucose clamp, and a euglycemic glucose clamp as previously described (10). Insulin and glucose values were measured as previously described (10). Students t test for unpaired samples was used for statistical analysis. Data are presented as means Ϯ SE. P Ͻ 0.05 was considered significant. Table  1 . Hepatic glucose production was increased in middle-aged patients with diabetes relative to age-matched control subjects but was not elevated in elderly patients with type 2 diabetes. Glucoseinduced insulin release was markedly impaired in both middle-aged and elderly patients with type 2 diabetes. Insulinmediated glucose uptake was reduced by ϳ20% in elderly patients with diabetes and by ϳ50% in middle-aged patients with diabetes. This indicates a significantly greater degree of insulin resistance in middle-aged patients.
RESULTS -Data are shown in
CONCLUSIONS -This study confirms our previous findings indicating that diabetes in the elderly is metabolically distinct (9,10). Lean elderly patients with diabetes have normal fasting hepatic glucose production, whereas glucose production is elevated in lean middle-aged patients with type 2 diabetes (1-3,5) . The insulin responses to an oral and intravenous glucose challenge were reduced in both middle-aged and elderly lean patients with type 2 diabetes. Finally, while resistance to insulin-mediated glucose disposal is a manifestation of diabetes in both age-groups, the magnitude of the insulin resistance is substantially greater in middle-aged patients (1,3,4,6,8) .
Taken together, the results of our studies suggest that diabetes in the elderly is metabolically distinct. In lean middleaged patients with diabetes, it would seem appropriate to use combination therapy designed to target the multiple metabolic defects that are present. In lean elderly patients with type 2 diabetes, the initial approach should be directed toward enhancing insulin secretion or replacing the insulin deficit with exogenous insulin. This hypothesis must be tested in randomized controlled trials before it gains general acceptance. 
